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App. Serial No. 10/525,862 
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CENTRAL FAX CENTER 

SEP 1 2 2006 

In the Claims; 

Please amend the claims as indicated below. This listing of claims replaces all 
prior versions. 



1 . (Currently Amended) A phase locked loop comprising a phase detector for 
determining a phase difference between a reference signal and relative mutually phase 
shifted signals to generate frequency control signals the phase detector comprising: 
means for obtaining a one of said frequency control signals by binary multiplication of 
the reference signal and one of the relative phase signals; ond means for obtaining a 
second one of said control signals by binary multiplication of the relative phase shifted 
sipnak , wherein the frequency control signals are coupled to a first charge pump; and a 
frequency detector coupled to receive the reference signal and the relative phase shifted 
si gnals for supplying up and down frequency detector sig nals to a second charge pump 
communicatively coupled to a loop filter, the freq uency detector comprising a first flip- 
flop and a second flip-flop each communicatively coupled to the r eference signal and to_a 
different one of the relative phase shifted signals and a thir d flip-flop communicatively 
coupled to the output of the first and second flip-flops . 

2. (Currently Amended) A phase locked loop as claimed in claim 1 , further 
comprising a splitter for generating the relative phase shifted signals the splitter having 
an input signal generated by a voltage controlled oscillator coupled to the first charge 
pump and to a the low-pass filter. 

3. (Currently Amended) A phase locked loop as claimed in claim 2, wherein the 
splitter comprises a binary divider receiving the input a signal generated by the voltage 
controlled oscillator and generating a binary signal used as a clock signal for a divide by 
two circuit comprising a first bi-stable circuit ring-coupled to a second bi stable circuit 
for generating the relative phase shifted signals. 

4. (Original) A phase locked loop as claimed in claim 2, wherein the splitter 
comprises a series coupling of a delay line and an inverter. 
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5. (Original) A phase locked loop as claimed in claim 2> wherein the voltage 
controlled oscillator is a quadrature oscillator generating signals that are in quadrature to 
each other , and the relative phase shifted signals being in quadrature. 

6. (Currently Amended) A phase locked loop as claimed in claim 1 1 fwfefee f-vvherein 
Qomprioing a the fr e quenoy dotootor up and a down frequency detector signals are 
generated using a binary multiplication of a signal from the output of the second flip-flop 
and a signal from the output the first flip-flop, coupl e d to r e c e iv e the r e f e r e nce signal and 
the relative phao e ohiftod oignalo for oupplying on up froquonoy dotootor oignal | [)H and a 
down charg e pump coupl e d to th e loop filter . 

7. (Currently Amended) A phase locked loop as claimod in olaim 6; comprising a 
phase detector for determining a phase difference between a reference signal and 
relative phase shifted signals to generate frequency control signals the phase detector 
comprising: means for obtaining a one of said frequency control signals by binary 
multiplication of the reference signal and one of the relative phase signals; means for 
obtaining a second one of said control signals bv binary multiplication of the relative 
phase shifted signals: and a frequency detector coupled to receive the reference signal 
and the relative phase shifted signals for supplying an up frequency detector signal and 
a down charge pump coupled to the loon filten wherein the frequency detector 
comprises a third flip-flop and a fourth flip-flop driven by the reference signal and 
having at their inputs the relative phase signals, outputs of the third and fourth flip-flops 
being coupled to input terminals of a fifth flip-flop the phase detector generating the up 
frequency detector signal obtained by binary multiplication between a signal generated 
by the fi fth flip-flop at it§ output and the signal obtained at the bar-output of the 
fourth flip-flop, and further generating the down frequency detector signal obtained by 
binary multiplication of the signal obtained at a bar-output of the fourth flip-flop and the 
signal obtained at a bar-output of the fifth flip-flop signal obtained at the bar-output of 
the fourth flip-flop. 
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8. (New) For use in a phase locked loop having a reference signal and relative 
phase shifted signals, a method for generating frequency control signals used by a first 
charge pump and frequency detector signals for a second charge pump communicatively 
coupled to a loop filter, the method comprising: 

obtaining one of said frequency control signals by binary multiplication of the 
reference signal and one of the relative phase signals; 

obtaining a second one of said control signals by binary multiplication of the 
relative phase shifted signals; and 

obtaining up and down frequency detector signals using a first, second and third 
flip-flop each of the first and second flip-flops communicatively coupled to the 
reference signal and to a different one of the relative phase shifted signals and a third 
flip-flop communicatively coupled to the output of the first flip-flop and the output of 
the second flip-flop. 

9. (New) For use in a phase locked loop having a reference signal and relative 
phase shifted signals, a method fur generating frequency control signals used by a first 
charge pump and frequency detector signals for a second charge pump communicatively 
coupled to a loop filter, the method comprising: 

obtaining one of said frequency control signals by binary multiplication of the 
reference signal and one of the relative phase signals; 

obtaining a second one of said control signals by binary multiplication of the 
relative phase shifted signals; and 

obtaining up and down frequency detector signals using a first, second and third 
flip-flop each of the first and second flip-flops communicatively coupled to the 
reference signal and to a different one of the relative phase shifted signals and a third 
flip-flop communicatively coupled to the output of the first flip-flop and the output of 
the second flip-flop, wherein the reference signal drives the first and second flip-flops, 
the relative phase signals drive inputs of the first and second flip-flops, outputs of the 
first and second flip-flops being coupled to input terminals of the third flip-flop, the up 
frequency detector signal is obtained by binary multiplication between a signal 
generated by the third flip-flop at its output and a signal obtained at the bar-output of the 
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second flip-flop, and the down frequency detector signal is obtained by binary 
multiplication of the signal obtained at a bar-output of the second flip-flop and a signal 
obtained at a bar-output of the third flip-flop signal obtained at the bar-output of the 
second flip-flop. 
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